Introduction
Breast cancer continues to be a prominent women's health problem, representing 28% of all female cancers. 1 Since reductions in mortality depend on increasing the adoption of early detection methods by physicians and by women, numerous professional organizations have endorsed screening guidelines for periodic clinical breast examinations and mammography. 2 If the Year 2000 Health Goals for the Nation are to be achieved, a better understanding of factors related to screening services use is needed. 3 In this study we document changes in mammography utilization over a 3-year period and investigate the relationship of selected economic, need, and health system factors to mammography screening utilization to detenrnine which subgroups of women are being screened.
Methods Study Subjects and Data Collection
Independent random-digit-dialed surveys of English-speaking women between 52 and 75 years of age who had never had breast cancer were conducted in two Massachusetts urban areas comprising six towns. The surveys were conducted in the fall of 1987 (n = 929) and the fall of 1990 (n = 674) as part of a 3-year demonstration project, sponsored by the National Cancer Institute (NCI), designed to increase breast cancer screening. 4 The study sample was drawn from the demonstration and comparison urban areas. The interviews, averaging 17 minutes in length, were conducted during day and evening hours, with a minimum of 10 call-backs at varying times. A refusal conversion call procedure was used, and response rates of 75.3% in 1987 and 73.9% in 1990 were achieved. The 52-year age minimum was based on professional guidelines recommending annual screening forwomen aged 50 years and older. Therefore, a 52-year-old woman could have adhered to the recommendation at least twice.
Study Van-ables The dependent variable, mammography utilization, was defined with four categories: (1) no mammogram (never had one); (2) previous user (had had one or more mammograms, but none in the previous 12 months); (3) recent adopter (had had only one mammogram, which had occurred in the previous 12 months); and (4) repeat recent user (had had two or more mammograms, including one in the previous 12 months). This variable was designed to provide a better understanding of factors influencing periodic as well as recent utilization. For a subsequent analysis, the categories were collapsed (1 plus 2; 3 plus 4) to form a binaiy dependent variable, defined as having had a mammogram in the previous 12 .:.?.
f.
------k... % : W -, . : " , : . : . ; , "
--.
'ift. "M. ., -, "?-, -,;;ift- 
Multivanate Analyses
Multivariate analysis was used to investigate the relationship of specific variables to utilization while controlling for the effects of others. The variable "physician advised patient to get a mammogram" was not included because of its high correlation with the dependent variable. Insurance coverage was omitted because of its lack ofvalidity with respect to utilization in other than the past year. The fitted logistic regression models are presented in Tables 2 and 3 in the form of odds ratios, obtained by exponentiating the estimated coefficients, and confidence intervals for the odds ratios.
In Table 2 , odds ratios are given that compare the referent group, women who had never had a mammogram, with the three user groups: previous users, recent adopters, and repeat recent users. Consequently, for each dichotomous variable in Table 2 , there are three odds ratios. For the variable "specialty of regular physician," four sets of odds ratios are given, one for each physician specialty compared with having no regular physician. The income variable was treated as continuous and the odds ratio for an increase of $5000 is presented.
The first column of odds ratios in Table 2 
if the physician was a gynecologist or internist, and almost 9 times more likely if the physician was a general practitioner or family physician). Women were also more likely to be repeat recent users if they reported having a regular physician (from 2 to 17 times more likely, depending on the specialty of the regular physician).
In the next stage ofanalysis (final columns ofTable 2), we fit the same model to the combined survey data, including an indicator variable for time. In the combined model, when other significant variables were controlled for, two economic factors achieved statistical significance.
Women with more than a high school education were more than twice as likely to be repeat recent users, and a $5000 increase in income increased the likelihood that a woman would be a repeat recent user. With respect to need factors, women with a family historyofbreast cancerwere twice as likely as other women to be repeat recent users; those with a history of breast problems were more than eight times as likely to be repeat recent users.
Age was not significantly related to use when the influence of all other variables was controlled. Among the health system enabling factors, specialty of regular physician continued to be highly significant. Women whose regular physicians were gynecologists or internists were more likely to have ever had a mammogram. When all other variables were controlled for, women were more than nine times as likely to be repeat recent users in 1990 than in 1987.
Because several national reports have focused on the number of women who have had mammograms in the 12 months prior to study,4,9 models were fit to the dichotomous outcome variable (having had a mammogram in the past 12 months or not). The models for 1987, for 1990, and combined over time are presented in Table 3 It is also not surprising that having had a clinical breast exam in the past 12 months was related to greater use. Apparently, a woman who undergoes a physical is more likely to be encouraged to have a mammogram. However, there continues to be considerable "missed referral opportunity"4: 28% of the women who had had a clinical breast exam in the previous year did not go on to get a mammogram (Table  1 ). In addition, many women reported not having had a clinical breast exam in the previous year (Table 1 ). Attention to both mammography and clinical breast exams is therefore important. Providers should continue to initiate discussion ofscreening and public education programs should continue to emphasize the importance of periodic checkups that include clinical breast exams and mammogram referrals, particularly for women of lower educational levels. El
